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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o OHOJIOTMHM Ha YpPOBHE CpeaHero oOIero ooOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOU
00pazoBaTensrHO TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC 000, ®OIl COO, OIIP mo Owomoruu, ¢ y4eTOM KOHIIEHIIUN
npenojaBanus yueOHoro npenmera «buonorusay», a Takke denepanbHoil paboueit
IPOrpaMMbl BOCIIUTAHUS.

[Iporpamma 1o Ouosjoruum Ja€T NpenCTaBleHHEe O Uensx, o0 oOuiei
CTparerud OOy4YeHHs, BOCIUTAHUS H Pa3BUTHI OOYyYaIOUUXCS CpeACTBAMU
yaeOHOTO TmipeameTa «buosorusy», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, pachpeielieHne [0 pa3ieliaM H  TeMmaw,
PEKOMEHIyeMYIO MOCJIeI0BATENbHOCTh U3YyUEHUs Y4eOHOro Marepuana ¢ y4&ToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH, JIOTHKH 00pa30BaTEIHLHOTO
nporecca, BO3paCTHBIX 0COOEHHOCTEN 00yJaromuXCsl.

B nporpamme mo OuoNOrMM Tak)Ke YYHMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMUPOBAHMHM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOU
NEeATeIbHOCTH/YUeOHbIX JEeUCTBUN OO0ydYarolUXCcs MO OCBOCHHUIO COJIEpKAHUS
OMOJIOrMYECKOro 00pa30BaHMUS.

B nporpamme mo 6uonorun (10-11 kmaccel, 6a30BbI yPOBEHb) peaTn30BaH
OPUHIIMI T[PEEMCTBEHHOCTH B M3yY€HUU OHOJoruu, Onarojapsi yemy B HeH
POCMATPUBAETCS HANpPABICHHOCTh Ha pa3BUTHE 3HAHUW, CBS3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, YKOJOTUIECKOTO MBIIUICHUS, MPEJACTaBICHUN O 3J0POBOM
oOpa3e KM3HM M OEpEeKHBIM OTHOIICHHUEM K OKpYXalolehd MPUPOTHON cpene.
[ToaToMy Hapsiny ¢ u3ydeHHeM OOIEOMOIOTMUECKUX TEOpUH, a TakXKe 3HAHUU O
CTPOEHUH JKUBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YACICHO BHUMAHUE HCTOIb30BAHHIO
TIOJTYYCHHBIX 3HAHUU B MMOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCIe: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUM YENOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTHYCCKH
1eJIeCO00Pa3HOr0 TOBEACHUS B OKpY)KAlOIIeH NPUPOTHOW Cpene, aHaan3a
BIUSIHUS XO3SUCTBEHHOW JCSATEIBHOCTH YEIIOBEKAa HAa COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPABICHHOCTH
y4eOHOro mpeaMera «bruosorusy NMpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUs
YCIIOBHM JUTSI PEIICHUS OJTHOM M3 aKTyaJIbHBIX 3a/1ad IIKOJBHOTO OMOJOTHYECKOTO
oOpa3zoBaHMs, KOTOpas Ipeanojaraetr (QopMupoBaHUE Yy  OO0ydaroIIUXCA
CIIOCOOHOCTH aJalnTUPOBAThCA K W3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.



buonoruss Ha ypoBHEe cpenHero o0Iero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecreunBaer (GopMHUpPOBAHWE Yy OOYYAIOUIUXCS MPEACTABICHUA O
HAy4YHOM KapTHUHE MHpa, paclIUpsieT ¥ 000OUIaeT 3HAHUS O KUBOW MpUpoje, €€
OTIIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHW3alldd M JBOJIOIUH, CO3IaéT
yCIOBHUSI  JUISA:  TIO3HAHWS  3aKOHOB  JKMBOW  MPUPONBI, (OPMHPOBAHUS
(GyHKIIMOHATHHOM TPAMOTHOCTH, HABBIKOB 37I0POBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3HaueHne OMOIOTHS UMEET TAK)Ke JJIsl PEIICHHS BOCITUTATEIBHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  odmero  oOpa3oBaHus,  COIHATU3ALUN
oOyyaroruxcsi. M3ydenue Guonioruu obecrneuynBaeT yclnoBus It GOpMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAIIMOHHBIX © HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIIOCOOCTBYET HMHTETpaliid OMOJOTUYECKUX 3HAHUU C
MIPEICTABIICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIE TOMOXKEHHS O TMpeAHA3HAYCHUH Y4EeOHOTO mpeaMera
«buonorus» cocTaBUIIM OCHOBY JUIsl OIpPEACNICHUS TOJXO0J0B K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COJEp)KaHUs, MPEJCTABIECHHOTO B MpoOrpaMMe IO
OuoJIOTUH.

Ot60p coxmepkanusi yuyeOHOro npenmera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBAEH C TMO3HIHK KyJIbTYpOCOOOpPAa3HOTO MOAXO0/Ja, B COOTBETCTBHUH C
KOTOPBIM OO0y4aroIuecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHMs, 3HAUYUMBbIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, ONPENEISAIONIME aJIeKBaTHOE MOBEIACHUE
YeJI0BeKa B OKPYIKaIoIIeld MPUPOTHOW cpejie, BOCTpeOOBaHHBIC B IOBCEIHEBHOU
KU3HU U MPAKTHUYECKOU AesaTenbHOCTH. Ocoboe MECTO B ATON CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /Jisi (POPMUPOBAHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
HEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHHM3allUU
OMOJOTNYECKOT0 00pa30BAHMS.

CTpyKTypupOBaHUE COACpKAHUSA Y4EOHOr0 MaTepwalia B MporpamMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOU MPUPOJIBI, O €€ YpOBHEBOW OpraHU3AlMU U
ABOJTIOIIMU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOTO mpeameta «buomorusy»
BBIJICIICHBI CIICTYIOIINE COJepKaTeNbHbIe TMHUN: «bronorus kak Hayka. MeTozs
HAyYHOTO TO3HaHU», «KieTka kak Ouonormueckas cucrema», «OpraHu3M Kak
Oouonornyeckas cuctemay, «CucreMa M MHOTOOOpa3ue OpPraHUYECKOTO MHUPAY,
«IBOIOIUS KUBOM MPUPOJIB», « IKOCUCTEMBI U IPUCYILITUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yuyeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaJIcHHUEe  OOYyYarOMIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKITHOHAITBHOU
OpraHu3allid JKUBBIX CHCTEM pa3HOTO paHra ¢ NPHOOpPETeHHE YyMEHUM



WCIIOJIB30BaTh ATH 3HAHWS I TPAMOTHBIX JICHUCTBHUH B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOIIEM.

JoctwxeHue uenu uzyudeHus ydeOHoro npeamera «buonorus» Ha 6a3zoBoM
YpOBHE 00eCreunBaeTCs peIECHUEM CIIEIYIOIINX 3a/a4:

OCBOEHHE OOYyYaIOIUMUCS CHCTEMbl 3HAHUH O OMOJOTHYECKHX TEOpHSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiiaX, CIyXKalluX OCHOBOU
Uist GOPMHUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUU, MHOT00OOpa3uu U OCOOCHHOCTSX >KMBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHHU3AINH, BBLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOYy4YaIOIMIUXCS IMO3HABATEIbHBIX, MHTEIUICKTYyaIbHBIX |
TBOPUYECKUX CIOCOOHOCTEW B TMPOIECCe aHaldn3a JAaHHBIX O MyTSIX pa3BUTHS B
OMOJIOTUM HAyYHBIX B3IJISIOB, WJEH M TOJIXOJOB K M3YUYEHHUIO >KUBBIX CHUCTEM
pa3HOTO YPOBHS OpraHHU3AIlHH;

CTaHOBJICHHE Yy oOOywaroumxcs oOmiel KyJabTypsl, (YHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUSI OKPYKAIOIIETO
MHUpa >KUBOW MPUPOJLI HAa OCHOBAaHUM 3HAHWUW U OIbITA, MOJYYEHHBIX IPHU
W3y4YeHUH OUOJIOTHH;

dopMupoBaHre y OOYYAIOIIUXCS YMEHHWHA WUIIOCTPUPOBATh 3HAYCHHE
OMONIOTMYECKUX 3HAHUM B MPAKTHUECKON [EATEIbHOCTH YEIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpOOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIEHHUS K HEH, COOII0OICHUS ITUYECKUX
HOPM MpY IPOBEICHUH OMOJIOTUYECKUX HUCCIIEIOBAHUII;

OCO3HaHWE IIEHHOCTH OWOJOTUYECKUX 3HAHUW [JIS TIOBBIIICHUS YPOBHS
IKOJIOTHYECKOUN KYJIbTYPHI, 111 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUM B MOBCEIHEBHOM JKU3HU IS
OLICHKH IOCJIEICTBUI CBOEH AESTEIBHOCTHU 110 OTHOLLIEHHUIO K OKPY>KAIOIIeH cpene,
COOCTBEHHOMY 3/I0pPOBBIO, O0OCHOBaHHME U COOJIOJCHHE Mep NPO(UIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oOmero obOpazoBanusi «buosnorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISETCS OO0S3aTENBbHBIM Y4eOHBIM IMPEAMETOM, BXOISAIIUM B
cocTaB MpeaMeTHOM 0bmacTu « EcTecTBeHHO-HAYYHBIE TIPEMETHD.

Jlist m3ydenusi Onojaoruy Ha 6a30BOM yPOBHE CPEHETO 001Iero o0pa3oBaHus
otBoauTcs 68 yacos: B 10 kimacce — 34 yvaca (1 yac B Henento), B 11 knacce — 34
yaca (1 yac B HeZIeIH0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponp Oumonoruu B (QOPMUPOBAHMU COBPEMEHHOW HAYYHOW KapTHUHBI MUDA.
CucreMa OGMOJIOTHUECKUX HaYK.

MeTobl MO3HAHMS KUBOM MPUPOIBI (HAOTIOIEHUE, IKCIIEPUMEHT, ONTMCAaHUE,
U3MEpeHue, KiIaccupuKalus, MOJETUPOBaHUe, CTaTHUCTHYecKass o00paboTka
JTAHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbmos, /. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOM MPUPOJIBD.

JlabopaTopHbIe M IpakTHYecKUe padoThbI:

[Tpaktuueckas padora Ne 1. «Mcrnonp3oBaHHe pa3IMYHBIX METOJOB IPHU
H3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cUCTEMBI U X OPTaHU3AIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CBolicTBa OMOCHCTEM U BX pa3HOOOpasue. YPOBHU OpTaHU3AIuU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, IOIMYJIALHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKHiT), OnocepHBIi.

JdemoHcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpraHU3alUU
YKUBOW IPUPOIBD.

O6opynoBanue: moaenb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUN COCTAB KIIETKHM. XHUMHUUYECKHE DJJIEMEHTHI: MaKpPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bojia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMHA BOABI M MHUHEpaJbHBIX BewecrB B Kierke. llogaepxanue
OCMOTHYECKOT0 OaaHca.

benku. CoctaB u crpoeHure OeaKoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHrnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHl. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKyJbl (TIEpBUYHAsl, BTOPHUYHAS, TpETUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOMCcTBa OenkoB. buonornueckue
GyHKITUU OEITKOB.



®depmenTsl — Ouonormyeckue KaranmzaTopel. CTpoeHue (QepMeHTa:
aKTUBHBIA TEHTp, cyOcTpartHas crneuuduanocts. KodepmenTtsl. BuramuHsbL.
OTnnuus pepMEeHTOB OT HEOPTAHUUECKUX KaTaJIUu3aTOPOB.

YraeBoawsl: MoHocaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuibpl  (caxaposa, JaKTo3a) M TIoJiMcaxapuiibl  (Kpaxmaj, TJIMKOTEH,
HeJT0103a). buonornueckue GyHKIUN YTIIEBOAOB.

Jlumuael:  Tpurauuepuab, QocPorunuasl, CTepouasl. [ HapoPUITBHO-
runpodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHHE
YTJI€BOJOB, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorel: JHK wn PHK. Hykmeornasr — MOHOMeEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JIHK. Ctpoenune u ¢pynkiuun PHK.
Buasr PHK. AT®: ctpoenue u pyHKIUH.

[{utonorus — Hayka o kieTke. Kiletounas Teopus — npuMep B3aUMOIEUCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MeTO/1bl U3YUEHUS KIETKH.

Knerka kak memoctHas >kuBas cuctema. OOmIMe MNPU3HAKH KIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JIHK kak renermueckuit ammapar,
cUCTeMa CHMHTe3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUS MpOoKapuoTUYecKoM kieTku. Kierounass crenka Oakrtepuil. CTpoeHue
HDYKApUOTUYECKOW KJIETKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >XUBOTHOM U
rpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MNIMKOKAJIMKC, UX
¢bynkuuu. [Inazmaruueckas memOpana, e€ cBorictBa U pyHkuuu. [{utornasma u eé
opranousipl. OnHomeMOpaHHble opraHouasl kinetku: OIIC, ammapar Ionbmxw,
nu30coMbl.  [loyaBTOHOMHBIE OpraHOWIBl KJIETKU: MUTOXOHIPHUHU, IUIACTUIBI.
[Tpoucxoknenne MUTOXOHApUM u TacTua. Bunmel mmactun. HememOpanHbie
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA WEHTP, LIEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMHA OPTraHOUJIOB KJIETKU. BrirroueHus.

SAnpo — perynatopHblil neHTp KieTku. CTpoeHue siapa: siaepHas 000104Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

[uarpammbr:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupoie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOIEY.

Tabmuupbr u cxembl: «llepuognueckass Tabnuia XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyJIbl BOAb, «bruocunres 6enka», «CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue ¢pepmenrta», «HykmnennoBsie kucnotel. JJHK», «CtpoeHnne mMoyeKyIbl



AT®», «CtpoeHue 3yKapuOTHUYECKOU KIETKN», «CTpOeHHE >KMBOTHOW KIIETKH,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE MPOKAPHUOTHUUECKON KIETKU,
«CTpoeHue sipa KIEeTKu», « YTIeBoAb, «JIMnuas».

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJisi MPOBEICHUS
HAOJIIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpONpPENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAITBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Jlabopatopnass pabora Ne 1. «M3yueHume KaTaqTuTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMuIa3bl WU KaTalla3bl)y.

JlaGoparopnass pabora No 2. «M3yueHue CTpOEHHUS KIETOK pacTEHUM,
KUBOTHBIX W OaKTEpHil MOJI MUKPOCKOMOM Ha TOTOBBIX MHUKpONpEmnaparax M HX
OIIMCAHUE.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BeliecTB, Wi METa00au3M. ACCUMUIIALINS (TUTACTUYECKUI OOMEH) U
TUCCUMUJISTINS (DHEPTETHUECKUE OOMEH) — JBE CTOPOHBI E€IMHOTO IpoIliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUUM B MOHUMAHUU
MeTabonu3Ma.

Tumnbel oOMeHa BelIecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poibs dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®dotocunre3. CperoBas u TemHOBass (a3el  (porocunreza. Peakunn
dboTocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3A IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpeqpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIONTNEe OakTepuu. 3HAYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3emie.

OHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BelECTB, BBIJICICHHE U
aKKyMYJMpPOBAaHHE DHEPrud B KIJIETKE. OJTambl HHEPreTUYECKOro ooOMeHa.
['mukomn3. bpoxkenne m ero Buabl. KucimopoaHoe OKHCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTH
DHEPTETUYECKOI0 OOMEHA.

Peakuun wmarpuuynoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzauusi reHetuueckoil MH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuunblii cuaTe3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHcisiuuu. KoampoBanue amuHokucnotr. Pomnp pubGocom B
OuocuHTese Oenka.

Hexknerounsie hopmbl )ku3Hu — BUpychl. ctopus oTkpeiTus Bupycos (/. U.
HBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M SKM3HEHHOIO LIHMKJIA BUPYCOB.
bakrepnodarn. bonesnm pacTteHmid, JXWBOTHBIX M UYEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxeduiuta yenoeka (BHY) — Bo3Oyautens CITM/]a.



OOpatHass ~ TpaHCKpWIIIUS, peBepTaza W  uHTerpaza.  lIpodwunmakruka
pactpocTpaHeHUsl BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpauuu:

[Toptpetsr: H. K. Konsuos, /1. . Banosckuii, K. A. Tumupsses.

Tabmuiel U cxembl: «Tunbl nutanusy, «Metaboauzm», «MUTOXOHIPUSY,
«OHepreTnyeckuii oOMeH», «Xioporutacty, «DorocuaTe3», «Ctpoenne JIHKY,
«CTtpoeHue u QpyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit Komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH Uk Bupyca CIIN]a,
oakTepuodaray, «Pemmukarms JHK».

Oo6opynoBanue: monenu-anmmkanuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHUE KICTKN», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBHUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KnerouHblii UK, WM SKU3HEHHBIM LUKI KieTku. MuTepdaza u mMutos.
[Ipormecchl, mpotekatomue B uHTepdaze. Pernukanus — peakius MaTpUYHOIO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIM HaOOp — KapHOTHIL
JIumuionHeli W TAlUIOWJHBIE ~ XpOMOCOMHBIE  HAOOphl.  XpOMaTHUJBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W  MHIAUWBHUIYAJbHOIO  Pa3BUTHSA
OPTraHU3MOB.

Henenune kinetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
pPa3HbIX CTAAUAX MUTO3a. BHOTOrMYeCcKuii CMBICT MUTO3A.

[Tporpammupyemasi rubenb KIETKU — aromTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: OecIioyioe U mosioBoe. Buibl 6ecrnosnoro
Pa3MHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXeHUe. VIcKyccTBEeHHOE KJIOHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE IS CEIEKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meito3. Cragum Mmeito3a. IIpoiecchl, NpoucXoadive Ha CTaausaxX Menosa.
[ToBenenue xpomocom B Meio3e. KpoccunroBep. buonmormyeckuii CMbICa H
3HAYECHUE MEH03a.

['ametorenes — mporecc 00pa3oBaHUsI TOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHHWE M Pa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrmepMaro30ujl, SHMIEKJIeTKa) — CIepMaToreHe3 M OBOICHE3.
OcoOEHHOCTH CTPOEHHUSI SMIEKIECTOK U crepmMaTo30ugoB. OTIUI00TBOpPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pasBuTHe (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Jrarbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOUYHBIX >KMBOTHBIX:
npoOJieHue, racTpyisiuus, opraHoreHne3. IloctamOpuoHanbHOe pa3zBuTHE. THUIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BHUTHS: TMPsAMOE, HempsMoe (IMUYMHOYHOE). BnusHue



Cpenbl Ha Pa3BUTHE OPTAHU3MOB, (AKTOPHI, CIIOCOOHBIC BBI3BHIBATH BPOXKICHHBIC
yYpOJICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdemoHcTpanum:

Tabmuupr um cxembl: «DoOpMbl pa3sMHOXKEHHS OpPraHU3MOBY», «/IBolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratuBHoe pa3MHOXKEHUE
pactenui», «Jlenenne xknetku Oaktepuii», «CTpPOEHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsii mukm», «Pemmukanus JTHK», «Mwutosy,
«Mernosy, «IIpssmoe u HenpsiMoe pa3BuTHE», «['aMeToreHe3 y MICKONMUTAOIINAX U
yenoBekay, « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOII, MHUKPOIIPENApaThl «Cnepmaro3ounbl
MJIEKOIIMTAIOLIEro», «SiuekneTka miuekonuraroumero», «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuiuKanusa «J/lejieHue KIEeTKW», MOJEIb
JTHK, monens Metada3HON XPOMOCOMBI.

JlaGopaTopHbie U NpakTHYeCKHE PadOThI:

Jlabopatopnass pabora Ne 3. «HaOmiomeHue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOECHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjieicTBEHHOCTh 1 MI3MEHYUBOCTH OPTaHU3MOB.

[Ipeamer u 3agauum reHetuku. Mlctopust pa3BuTus reHETUKU. Ponb nuronorun
U SMOPHUOJIOTUU B CTAHOBJICHUMU TEHETUKH. BKiaj poOCCHUUCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TE€HETUKU. MeETOlbl TEHETUKH (TUOPHUI0JIOTUYECKUM,
IUTOI€HETUYECKUH, MOJNEKYIIpHO-TeHEeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHsATUs. ['eHeTnueckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMaX CKPEIIMBaHUIM.

3aKOHOMEpPHOCTHU HacJleI0BaHUsl MPU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MonorubpuiHoe CKpellMBaHue. 3aKOH €AUHO-00pa3usi TUOpPUIOB TEPBOIO
nokosjeHusa. IlpaBuno AoOMUHUpOBaHUS. 3aKOH pacUICIUICHUS MPU3HAKOB.
['unoresa yucrotsl ramer. [1oiHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

HuruOpugHoe  cKpeluBaHMe. 3aKOH  HE3aBHUCHUMOTO  HaclieJJOBaHUs
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUS.
AHanu3upyolee ckpenpanue. Fcrnonp30Banne aHaIu3upPyOLIETro CKPEIMBaHUS
JUISL OTIPEICIICHHS TCHOTHIIA OCOOH.

Cuennennoe HacnenoBanue mnpusHakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HaclleJOBaHMIO TeHOB. HapylieHue cuerieHus: TeHOB B PE3yJbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYEeCKue KapThl.



['enernka mosia. XpoOMOCOMHOE OMNpPENEIEHUE MOoJIa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['omMoramernsle M rereporameTHele opraHusmbl. Hacnegosanue
IIPU3HAKOB, CLIETUIEHHBIX C I1OJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTU: HEHACIIEACTBEHHAS] U HACJIEACTBEHHAS.
Posp  cpexnpl B HEHACHEACTBEHHONW  U3MEHUMBOCTH.  XapaKTEpUCTUKA
MOJIM(DUKAIIMOHHOW U3MEHUYUBOCTH. BapuallMoHHBIN psifl M BapHallMOHHAS KPUBasi.
Hopma peakunu npusHaka. KonuyecTBeHHbIE M KaYECTBEHHBIE NPU3HAKU U HX
HOpMa peakinu. CBoiCTBA MOAU(PUKALIMOHHON U3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TreHOTHUIMYECKasi, W3MEHUYMBOCThb. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TOJIOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTalimoHHasi U3BMEHUMBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpU4rHBI MyTaluid. MyTareHHbie (HaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YyeJIOBEKa: T€HEaJIOTHYSCKUM, OJIM3HEI[OBBIM, IIMTOICHETHYECKHUI, OMOXUMHYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEIEIICHUE TEeHOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[T11[P-anamm3a. HacmencTtBennnie 3a0ojieBaHUS 4YeJIOBEKAa: TI'CHHBIC OOJIC3HHU,
OO0JIE3HH C HACJIEICTBEHHOW MPEApPacHoOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue M reHepaTuBHble MyTauuud. CTBOJOBBIE KJIETKHU. [IpuHUUMIIBI
3I0pOBOT0 00pa3a MKU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKo-reHeTUYeCKOE KOHCYJIbTUPOBAHHME. 3HAYEHUE MEAMIIMHCKOMN
TE€HETUKHU B MPEAOTBPALEHUH U JICUEHUN T€HETUYECKUX 3a00JI€BaHNI YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuiios.

Tabmuubr u  cxembl:  «MOHOTMOpPUAHOE  CKpELIMBAaHUE U €ro
LIUTOI€HETUYECKAsT OCHOBa», «3aKOH pACIICIUICHWS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelrMBaHUE,
«llutonornyeckue  OCHOBBI  JAWTHOPUAHOTO  CKpelluBaHUs»,  «Meosy,
«B3auMonencTBue aJUIEIBHBIX T€HOB», «l'eHeTHYecKue KapTbl paCTCHUM,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIENOBAHUS,
CUEIUIEHHOro ¢ mnosnom», «KapuoTtumbel dYermoBeka W KUBOTHBIX», «Buasl
W3MEHUMUBOCTHY», «MoaudukannonHas W3MEHUYUBOCTH», «HacmemoBanue pesyc-
dakropay, «I'eHeTrka rpynn KpoBu», « MyTallmOHHAs U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-anmuIMKauud «MOHOTHOPUAHOE CKpELIMBaHUEY,
«HenonHnoe nomuHupoBaHue», «JurubpunHoe ckpenuBaHuey», «llepexpéct



XpOMOCOM», MHUKpPOCKON M MuUKpompemnapar «Jpo3oduna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIIUBAHUS y TPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnas pabota Ne 6. «M3yuenne Moau(pUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOCHHE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBO».

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y 1po30¢uibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHWE€ U aHaIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekuusi opranuzmoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOLECC. 3apOKIAEHUE CEJIEKUUMU U JOMECTHUKAIIUS.
VYyenne H. WM. BaBunoBa 0 uUeHTpax MNPOUCXOXKACHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXO0XKAEHUS NOMAIIHUX >KUBOTHBIX. COPT,
II0POJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKInU. MaccoBbI U MHAMBUIYAbHBINA OTOOPHI B
CEJIEKIIMM PAcTEHMA M KUBOTHBIX. OllEHKAa 3KcTepbepa. bBIM3KOpOACTBEHHOE
cKkpeuuBanue — HHOpuAuHr. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUU.
['ereposuc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otnanénnass rubpuguzanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHes W
MOJIyYEHHUE TOJIMIUIOUJIOB. JIOCTMIKEHHSI CENEKIMM pacTeHUHl, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonmorus kak OTpaciab NPOU3BOACTBA. ['€HHAas WH)KEHEpHs. OTallbl
co3ganusi pexomOmHanTHOM JIHK wu Tpancrennsix opranusmoB. Kiertounas
nHxeHepusd. Kiietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHHUM.
KiloHnpoBaHne BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkosoruueckue M dtuyeckue  npobmnemsl. MO —  reHeTuuecku
MOJIU(ULIIMPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuiel U cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «llopoapl 1oMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenmity, «OTnanéHHas rudpuausamnus», «Padorel akagemuka M. ©. BanoBay,
«lomummongusa», «OObEeKThl OuoTexHonorun», «KiaeTouHele KyJIbTyphl U
KJIOHHUpOBaHue», « KoHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TUIOZIOB I KOPHETIIIONOB TUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX03sHCTBEHHBIEC PACTCHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOJIBl W JOCTHXKEHUSI CEJEKI[MU PACTEHUW U
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SAUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBorONMOHHAsE OHOJIOTHS.

[IpennocbuIKu BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA PA3BUTHE
OHMOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa 3BoOLMU. [lameoHTOIOrMYECKHE: IOCIIEI0BATEIbHOCTD
HOSIBJIGHUST BHUJOB B THaJICOHTOJIOTMYECKON JIETOIHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaguueckue: cxoacTBO U pazianuue ¢payH U (Haop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U DPA3IUuMUsl SMOPHOHOB PpAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHbBIE, aHAJIOTHYHBbIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IyTel y Bcex
OpPraHU3MOB.

OomtonmonHass teopusi Y. JlapBuna. Ilpenanochuiki BO3HUKHOBEHUSA
JapBUHU3MA. J[BMKyIIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAsT W3MEHYHMBOCTD,
O0opb0a 3a CyIlecTBOBaHUE, €CTECTBEHHBINM OTOOD).

Cunrernueckas teopus 3Boitouu (CTI) u e€ 0oCHOBHBIE MOJ0KEHHUS.

MuxkposBosonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLUH.

JBwxymue cuibl ((hakTopbl) SBONIONUH BHIOB B IpHUpoje. MyTallMOHHBIHI
Opolecc M KOMOMHATHBHAsT M3MEHYMBOCTH. [lOmMyNsliMOHHBIE BOJHBI U JApeild
re’oB. M3osanus 1 Murpanus.

EctecTBeHHbIil 0TOOp — HamnpaBigomuil @akrop 3Bomouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucrnoco0IeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. llpumeps
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMOop(h03bl U HIUO-aTaNTAIHH.

Bun wu  BugooOpasoBanue. Kpurepunm Buga. OcHOBHbIE  (OPMBI
BUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0THIECKOeE.

MakposBomorusi. PopMbl  IBONIOLUU:  (PUIIETUYECKAsl, JIUBEPreHTHa,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTs 3BONIOIUH.

[IpoucxoxIeHHEe OT HECIEeHHAIM3UPOBAaHHBIX NpelakoB. [Iporpeccupyromas
cneuuain3anusa. AJanTuBHas paguanus.

JdemoHcTpanum:



[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckui, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.
TaOnuipsl u cxembl: «Pa3BuTue OpraHMuecKoro Mupa Ha 3emiiey», «3apoIbIiin

NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «@Popmbl  0opbObI 32
cyliecTBOBaHue», «EcTecTBeHHBIM 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHIN,
«MHorooOpasue  mopos  KUBOTHbIX»,  «l[lomymsmum»,  «MyTtannoHnHas

U3MEHUYUBOCTE», «ApoMopdo3sl», «Ununoamanranmm», «OO0Imas aereHepanus,
«/IBmkymune cuibl 3Bomonum», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «IIpucnoco0IeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHmne», « IKOJIOTUIECKOE BUT00OPA30BAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMU OKPACKH,
HA0Op IUIOMOB M CeMsH, KoyuleKius «[Ipumepsl 3alIUTHBIX MPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJellb «OCHOBHBIE HAaIpaBICHUS 3BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Kowiekmus «DopMbBI COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmumkanus «llepekpéct
XpOMOCOM», BIIaxHbIe TmpenapaTbl «Pa3zButne Hacekomoro», «Pa3Butue
JSTYIIKWY», MUKporpenapat «JIlpo3oduna» (Hopma, MyTanuu (GopMbl KPbUILEB U
OKpAacKu Tena).

JlaGopaTopHble U pakTHYecKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

Jlaboparopnas padora Ne 2. «Onucanue npucrnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U Pa3BUTHE KU3HU HA 3emure.

JloHayuyHbBIE TPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUIIOTE3BI
BO3HMKHOBEHHUSI JKM3HM Ha 3emsie: a0uoreHe3 M maHcrepMmus. XUMHUYecKas
ABOJIONMS. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPTraHWYECKHUX.
DKCIepUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKON 3BoMoNUK. HauanbHbIe Tanbl
ouonornyeckoit sBomornuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOLUSL.
®opMHUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PasButne xxn3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas Hpbl. l[laneo3olickas 3pa u €€ mnepuoabl: KeMOpPUUCKU,
OPJAOBUKCKUH, CUIIYPUUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o3o0Kickast 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaiiHo3oiickass »pa W €€ mNepuoAbl: MNaJICOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOr€HOBBIM.



XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX mnpoueccoB. OCHOBHBIE 3Tallbl
3BOJIFOLIMM PACTUTEIBHOTO M JKUBOTHOro Mupa. Apomop¢do3bl y pacTeHUU u
XKUBOTHBIX. [losiBIIEHNE, pacUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYECKOro MuUpa Kak oOTpaxeHue 3BoJoUUH. (OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIIbI OPraHU3MOB.

OBoJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTH KaK HayKa. PazBurue nmpeacraBiieHui o
IPOUCXOXKJEHUN YeJoBeKa. Meroasl HM3ydeHMsl aHTpororesesa. CxoicTBa u
pa3INyuus YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrxymue  cuiabl  ((akTopsl)  aHTPOINOreHes3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBIM 0TOOp. OOlecTBeHHbI 00pa3  KHU3HU,
U3TOTOBIICHUE OPYIUH TpyZa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaMU U BETBU 3BOJIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, UeloBeK
yMmenbi, YemoBek mnpsaMoxonusmui, YenoBeKk HeaHAEPTAIbCKUK, YenoBek
pa3yMHubiii. Haxoakum ucCKoOmaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHHMS, 00JIaCThb
pacrpocTpaHeHusl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE  OOJBINHE  pachkl:  €BPOMEOUTHAS
(eBpaszmiickasi),  Herpo-aBCcTpajioMjHas  (PKBaTOpuaibHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MpEICTaBUTENEH
YEJIIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YenoBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penu, JI. Tlacrep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuier 1 cxembl: «Bo3nukHoBeHHMe COIMHEUHON CHCTEMbI», «Pa3Buthe
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIETKay,
«ITpokapuoTnueckasi kinetka», «COBPEMEHHAs CHCTEMa OPraHUYECKOTrO MHPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHHS 4YEJIOBEKAa M YeJIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHbIE MECTa TMAJCOHTOJOTMYECKUX  HAXOAOK  MPEAKOB
COBPEMEHHOTO 4YEJOBEKa», «JlpeBHenmue moam», «/IpeBHue moam», «llepBbie
COBPEMEHHBIE JI0IN», «HeroBedecKrne pacoD.

O6opynoBanue:  mymsiku — «lIpoucxoxaenue  4denoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTajablla, KPOMaHbOHLA), CIENKH WIH
M300paXeHUsT KaMEHHBIX OpYyAuil NEepBOOBITHOrO YEJOBEKa (KaMHU-YOMIMEPHI,
pyOuna, ckpebma), TEOXpOHOJIOTHYECKas Ta0nuia, KoJuiekius «Dopmbl
COXPAHHOCTU UCKONIAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Tpaktuueckas padota Ne 1. «M3yueHue MCKOMAEMbIX OCTATKOB PAacCTEHU U
YKUBOTHBIX B KOJUIEKIIUSX).



DKCKypcHsi «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3Msbl 4 OKpY:KaIlas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJauu U pa3iesibl SKOJIOTMU. MeTOo bl SKOJIOTHYECKUX
VCCIIENOBAHNN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenbl OoOMTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, IOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Oxonornueckue (paxktopel. Knaccuduxanmus skoioruueckux (akTopos:
abuoTHyeckue, OMOTHYECKHME U aHTPOIOreHHble. JleCTBHE HKOIOTHYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

Abuornyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXXHOCTh. POTONEPUOAU3M.
[Ipucnocobnennst  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckue puTMsl.

buortnyeckue (akTopBHI. Buner OMOTHUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyalqu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIN3M,
HEeUTpaiu3M. 3HaueHHE OWOTHMYECKUX B3aMMOJEHUCTBUM MJisi CYIIECTBOBAaHUS
OpPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyJsiuud. OCHOBHBIE IOKa3aTelu
NOMYJISIUMU: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J{nHaMuka YyuCI€HHOCTH MOMYISUUN U €€ PEryJIsiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymGonsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumsr u cxemsl: kapta «lIpuponusie 30ub1 3emun», «Cpeasl oOUTaHUSA
opranuzmoB», «®otonepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU MOMYJIAuuU UHPY30puu-TyPenbkny, «[lumespie menm.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdonornueckrue 0COOEHHOCTU PaCTEHUM U3
Pa3HBIX MECT OOUTAHHUS.

JlabopatopHas pabora Ne 4. «Brnusiare cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «IlocyéT NIOTHOCTH NOMYJSLUUNA Pa3HbIX BUIOB
pacTeHUuN».

Tema 4. CooOmecTBa ¥ 3KOJI0rHYECKHE CHCTEMBI.

CooOmiecTtBO Oopranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
IpPOCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunabl-nomunantel. CBs3u B
OHOLIEHO3E.

Dkosiornyeckue cucrtembl (dkocucteMsbl). llonsitue 00 »skocucteMe H
ouoreoneHoze. DOyHKIUMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIECTB U MOTOK YHEPTUU B S3KOCHUCTEME.
Tpoduueckue (muiieBble) YPOBHM SKOCHUCTEMbl. [IMIleBble LIEM U CETH.
OcHOBHBIE TMOKa3aTeIu HKOCUCTEMBI: Ouomacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMuabl: TPOAYKLUMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTh, CAMOPETyYJIALHMs, pa3BuTHe. CyKueccus.

[TpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCUCTEMA XBOMHOTO
WJIU IMIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBIL. Y POOIKOCHCTEMBI.
buosnornyeckoe 1 X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak ¢akrtop ycToHdmBOCTH 3KocucTeM. CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemecTBO u ero ¢yHknuu. OcobeHHOCTH Onochepbl Kak
rI00aNbHONW 3KOCUCTEMBL. J(MHaMHueckoe paBHOBecMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopots! BemiecTB U GMOr€OXMMHUYECKHE IIMKIIBI 3JIEMEHTOB (yTiepoaa,
a3oTa). 30HaIbHOCTh Onocdepnl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONOTeHHbIE U3MEHEHHS B Ouocdepe.
['oGanbHbIE YKOTOTHYECKUE TTPOOITIEMBI.

CocyiiecTBoBaHHE IPUPOJIBI U YeJI0BEYECTBA. Coxpanenue
Oonopa3zHooOpasusi Kak OCHOBa ycToiunBoctu 6uocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHUs] TMPUPOJHBIMU pecypcaMu U MX HUCIHoib30oBaHue. JlocTukeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuubr u cxemsl: «llumesbie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nuranusy, «IKoJOTHUYECKAs] TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHsie
AHTPOIIOIEHHBIE  BO3JCUCTBHUS HA IpUpPOAY», «Baxueilmme HUCTOYHHUKU
3arpsi3HEHHs BO3/lyXa W TPYHTOBBIX BOI», «[louBa — BakHEHIIast cOCTaBISIOIAs
ounocheprr», «DakTopsl Aerpaganuu nousy», «llapaukoBeiil 3dhdexT», «DakTopbl
paZMOAaKTUBHOTO 3arpsi3HeHus Ouocdepbl», «OO0mass cTpykTypa Ouocdepbi»,
«PacnipocTpanenne xuzHu B Ouocdepe», «O30HOBBIM dKpaH OuOChepsD,
«Kpyrosopot yriepoaa B 0uocdepe», «kKpyroBopot azora B mpupoae».

O6opynoBanue: Mojenb-aniuIukanus «Tunudanble OMOLEHO3bI», Tepbapuii
«PactutenbHble co00IIECTBA», KOJUIEKIUH «buoneHosy, «Bpenurenu BaxHeHmmx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TrepOapud U KOJUIEKIMH pPACTEHUH U
YKUBOTHBIX, MPUHAJJIEKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpYyIIaM OJHOrO BHJA,



Kpacnas knura Poccuiickoii ®enepauuu, H300paXeHUs OXPaHIEMbIX BHJIOB
pACTEHUH U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbBTATBI OCBOEHHUA IIPOITPAMMEBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycraHaBiuBarTCid TpeOOBaHUSA K pE3yJbTaTam
OCBOCHHS  OOYYalIIMMHUCI IporpaMM  CpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUA MpeameTa «buomorusy»
BBIJICIICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHME OOYYarONUMUCS POCCUHUCKON
rpaXJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIHOCTH
U CaMOONPEACIICHUIO, HaJWyue MOTHUBAIlUM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KITFOUEBBIX I[CHHOCTEH WM WMCTOPUYECKUX TPATUIUN Pa3BUTHS OHMOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKAMHM, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYHWE HKOJOTMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH 1IN U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3yJibTaThl OCBOCHHUS mHpeameTa «buonorusy» JOCTUTArOTCS B
CIMHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCUMCKUMU COIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U AyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMamu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUsSl, CAMOBOCIUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEW TMO3UIMU JUYHOCTH, MaTPUOTHU3MA,
YBOKEHHUS K 3aKOHY WM IMPABOMOPSIKY, YEJIIOBEKY TPYJa U CTaplIeMy MOKOJIEHUIO,
B3aUMHOI'0 YBa)KECHHS, OEPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HaCJICAUI0 U
TpaaullMsIM MHOTOHAIlMOHaNbHOTO Hapoaa Poccuiickoii deneparuu, npupoae u
OKpYXKarouen cpene.

JIngyHOCTHBIC pE3yibTaThl OCBOSHHs ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIINXCsl PyKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBbITAa U OMbITA JACATEIBHOCTH B IPOIECCE peain3allMi OCHOBHBIX HaIpaBJICHUM
BOCIUTATEJIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH 00YyJarOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTRA;



OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH IMpPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEUICHWHU Y4YEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpPEAESATh COOCTBEHHYIO TMO3WLHUI0 [0 OTHOLICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIENOBATEIBCKUX 3a7a4, YBAXKHUTEIBHOTO
OTHOLIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh poccuiickon I'PaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IIEPEN
Ponunon, ropmocty 3a cBOM Kpal, CBOXO PoauHy, CBOM A3BIK U KYJIBTYpY,
IIPOIIJIOE ¥ HACTOSALIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLLIEHHUE K MPUPOJIHOMY HACJIEAUIO U MAMSTHUKAM IIPUPO/IbI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJIOTHMH, TOHUMAHUS 3HAYCHHWS OWOJIOTMH B TO3HAHUH 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKa U COBPEMEHHOI'0 OOIIECTBa;

ujaeliHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKE€HHIO M 3amure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE TYXOBHBIX LIECHHOCTEW pOCCUNCKOTO HAPOIa;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTHU;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSAM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOI'O MPUHATHS LEHHOCTEM CEMEUHOM KU3HU B COOTBETCTBUM C
TpaguuusaMu HaposoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;



NOHMMaHUE 3MOLIMOHATIBHOI0 BO3AEHCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPDQKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHUPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTyYHsA:

NMOHMMAaHUE W peajau3anus 370pOBOTO H 0Oe3omacHOro oOpasa JKHU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX TMPaBUIl U HOPM,
cOQJIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas dusndeckas
aKTUBHOCTbH), O€pEeXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/IOPOBBIO;

NOHUMAaHUE LEHHOCTH MpPaBWJI HWHIMBHUIYAJIbHOTO M  KOJUIEKTHUBHOIO
0€e3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIIMX 3J0OPOBBIO U KU3HU JIIOJEH;

OCO3HaHWE MOCHEACTBUN W HENPUSATHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCcTBa, TPy 10Jto0ue;

TOTOBHOCTh K AKTHMBHOW JI€ATETbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBINIOJIHATH TAaKYIO JI€SITEIbHOCTD;

MHTEPEC K pa3InuHbIM cepaM MpodhecCUuOHANBHOW JEATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccurt W pearn30BHIBATH
cOoOCTBEHHbBIC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0 U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOTHYeCKOT0 BOCITUTAHUSA:

HKOJIOTUYECKU 1I€JIeCOO0PAa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHNUS,

NOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB M OLIGHKM HUX BO3MOJXHBIX IOCHEACTBUI 1S
OKPY>KaroIEen CPebL;

OCO3HaHMWE TriI00aTbHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTel ux
peLIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOIOTUU
3HaHMSI M YMEHUS IMpU PEIICHHH Npo0JIeM, CBS3aHHBIX C PalUOHAIBHBIM
OPUPOJIOTIOIb30BaHNUEM  (COONIOJIEHMEe  MpaBUJl  TOBEIEHUS B IPHUPOJE,
HAIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAaxX, OXpPaHy BHJIOB,
AKOCHUCTEM, OroChephl);



AKTUBHOE  HENPUATUE JCUCTBHUM, NPUHOCAIIMX BPEd  OKpYKaroueu
IPUPOIHON Cpelie, YMEHHE TPOTHO3UPOBATh HEOJIATOMPHUATHBIE HKOJIOTHYECKUE
IIOCJIEACTBUS PEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALLATH UX;

HaJIMYUE PA3BUTOrO IKOJOIMYECKOrO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEeATEIbHOCTU DKOJIOTHYECKON HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOUN
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKOU JIESITEIBHOCTH 3KOJIOTUYECKOU
HaIIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHMAJIOTE
KYJBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOW W YUTATEJIILCKOW KYyJIBTYpPbl KaK CpeACTBa
B3aUMOJICUCTBUS MEXKIY JIFOJbMU U MMO3HAHUSI MUPA;

NOHMMaHHE chnerupuKd OHOJIOTMM KaK HayKH, OCO3HaHUsI €& poJiu B
dbopMHUpOBaHNN PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyXalollleM MHUpe KaK O €JUHCTBE MPUPOJbI, YelOBeKa U
oO1ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peHIeHUH MpodiemM
COXpPaHEHMS IPUPOJTHOIO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINHU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHsI MEIUIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPEecypcHble  MpOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, OUCKA MyTe BBIXOJA U3 II100aTbHBIX AKOJIOTHYECKUX MPOOJIeM U
o0OecrieyeHnss  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TOJIYYEHHH OHOJOTUYECKUX 3HAHUW B IEJIIX
NOBBIIIEHUS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAyYHON T'paMOTHOCTH, Kak
COCTaBHOM yacTH (PYHKUMOHAJIBHOM T'PaMOTHOCTH OOydYarommxcs, Gpopmupyemoin
IpU U3y4YEeHUU OUOJIOTHH;

IIOHUMAHHUE CYLIHOCTU METOAOB IO3HAHUS, UCIIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJNb30BaTh MOJydyaeMble 3HAHUS MJIs aHaliu3a U
OOBSACHEHHUSI SBJIICHUW OKPYKAIOLIEr0 MUPa U MPOUCXOAUIMX B HEM H3MEHEHUH,
yMEHUE JeJaTh OOOCHOBAHHBIC 3aKIIOUYCHHS] Ha OCHOBE HAy4YHBIX (DaKTOB U
VMMEIOLINXCS JAHHBIX C LIEJIBIO MOJYUYEHHS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus npobeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHME ILIEHHOCTHM HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO €SI TEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUI0, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUH MO OHONOTHH B
COOTBETCTBUHM C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3yiabTaThl OCBOCHHS y4eOHOTo mpeamera «buosorusy
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHPOBAHUS MHUPOBO33PEHUS O0yYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHSA, OTPaXKAIOIINE
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTHUs, SBJICHUE, MPOILECC,
CUCTEMa, HAy4YHBIN (haKT, MPUHIIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEIOBAaHUE,  HAOJIOJICHHE,  W3MEpPEHUEe, OKCOEPUMEHT U  JPYIrux),
yHUBEpCaJlbHbIe Yy4yeOHbIe JelcTBHS (TO3HABAaTENbHbIE, KOMMYHUKATUBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHOM
IPAaMOTHOCTH W  COIMAJIBHOW KOMIIETCHIIMH OOYYarOIIMXCS, CIOCOOHOCTH
oOydJarormxcs WCITIOJIB30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHPOBO33PEHUYCCKHE 3HAHUS W  yHUBEPCAIbHBbIE Yy4ueOHbIE JCHCTBHS B
IO3HABATEILHOW U COLIMAJIBHOM MPAKTUKE.

MeranpenMeTHble pe3yJibTaThl OCBOCHHS IPOTPAMMbl CPEIHET0 OOIIero
00pa30BaHUsl TOJKHBI OTPAKATH:

Osaaaenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMo3HaBaTeJbHBIMH
JIeMCTBUSIMM :

1) 6a30BbIe JJOrMUYeCKHUe JeiiCTBHS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpolOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIIICHUS
(amanu3a, cuHTE3a, CPaBHEHHMS, KiIIacCU(pUKAIIUHA, 000OIICHNUS), pPACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIC MPU3HAKH, YCTaHABIWBAaTh
CBSI3U C IPYTUMH MOHSATHUSMH);

ONpeNeNaTh LeJd JACATEeIbHOCTH, 3ajaBas MapameTpbl U KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATECIHLHOCTU C MOCTABJICHHBIMU LICJISIMU;

WCII0JIb30BaTh OMOJIOTHYECKHUE TOHATHUS JJIsl 0OBbSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU TIPUPOJIBI;

CTPOUThH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC cpencTBa INIE:| MPECTABICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OHMOJIOTHYECKHX OOBEKTaX, a



TAaK)K€  NPOTUBOPEUMH  Pa3HOrO0  poAa,  BBISIBIEHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pELIEHUs NPOOJEeMbl C YYETOM aHajaU3a MMEIOLIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JESITEIBHOCTH;

KOOPAMHUPOBaTH M  BBINOJHATH paboTy B  YCIOBHSX  PEAJbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TPU PEUICHUH )KM3HEHHBIX MTPOOJIeM.

2) 0a3oBbIe McCCiIeI0BaTEIbCKHE e CTBUA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATEIbCKON U MMPOSKTHON JESTEIIbHOCTH,
HaBBIKAMHM  paspelieHus MpoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHMsI TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHbIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUIBl JAESITEIBHOCTA IO MOJYYEHHUIO HOBOT'O
3HAaHUA, €ro HUHTEpIpeTaluy, MNPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YHUCIIE IIPU CO3aHUM YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMYJIMpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
NeSITEIbHOCTH U )KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh [IPUYMHHO-CJIECACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAUTh APTyMEHTHl MJis J10Ka3aTelbCTBa
CBOMX YTBEPKICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOJE PEIICHHUsS 3aJa4d  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN MOMCK TEepeHoca CPEACTB M CIOCOOOB
JeMCTBUS B IPOPECCUOHANBHYIO CPELY;

YMEThb IE€PEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M IPAKTHUYECKYH 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHMHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, T0IYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(pOpMAIUK (TEKCTEe Yy4eOHOro
nocoOusi, HAyYHO-TIOMYJISIPHOM JIUTEpaTtype, OHOJOTUYECKUX CIIOBapsSIX U
CIpaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHanu3upoBath



uH(OPMAITUIO PA3IMYHBIX BUOB U (HOPM MIPEACTABICHHS, KPUTUYECKHA OIICHUBATH
e€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTb;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3NTMUHBIE METOJbI MPU TOUCKE U
oTOope Ouosiornyeckor mHpopManuu, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3ajay;

npuoOOpeTaTh OMBIT WCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPYy aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (opMy  TpeacTaBiICHUs
ononornyeckoit nHbopmaruu (CXeMbl, rpaduK, TUArpaMMBbl, TAOIHIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeAcTBa Npu pabdoTe C
Ouonornyeckol HMHPOpMaLMEN: TPUMEHATh XHUMHYECKHe, (U3UUYECKUE W
MaTE€MaTUYECKUE 3HAaKW W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTONBb30BaTh M NpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HATJIATHOCTH;

BJIQJ€Th ~ HABBIKAMHM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgjajieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

1) oOmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCUM MO CYIIECTBY 0OCYXHaemMoil TeMbl (yMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHUS OTHOCHUTEIHHO BBITIONHEHHS TpeiaracMon
3a]]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIUN APYTUX YYaCTHUKOB
JIAAJIora U TUCKYCCHUM);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIuH,
YMETh CMATYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJAJIETh PAa3IMYHBIMH CHOCOOaMM OOINEHUS U B3aUMOJEHUCTBUS, MOHUMATH
HaAMEPEHUS JIPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEéPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eSITeJIbHOCTD:

MOHUMAaTh M MCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW U WHAMBUAYaJIbHOM
paboThI MpH PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOICHCTBHS MPU PEIICHUH YIeOHOM 3a1a4H;

BbIOMpaTh TEMAaTUKY W METOJbl COBMECTHBIX ACHCTBHM C Y4ETOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJIUICKTHBA,;



OPUHUMATh LEJIM  COBMECTHOM  J€ATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHHUPOBATh JICMCTBUS 10 €€ JOCTHIKEHUIO: COCTABJISITH IUIAH JCHCTBUH,
pacnpenensiaTb pojad ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXXJIaTh Ppe3YyJIbTaThl
COBMECTHO paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXJIOr0 YYAaCTHHKAa KOMaH[bl B
001 pe3ysbTatr Mo pa3paboTaHHBIM KPUTEPHUSIM;

peajarartb HOBBIE IPOEKThI, OLICHWBAaTh MHJEH C I[O3UIHMH HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh TO3UTHUBHOE CTPATETMYECKOE TMIOBEJIEHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICHUS MpoOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHbIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJOTWYECKHUX 3HAHUI IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUSX M IOCTYIIKax IO OTHOUIEHHUIO K JKUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIbHO OCYILECTBIIATh MO3HABATENbHYIO AESITEIbHOCTb, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJladyd B 00pa3oBaTEIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpodsiieMbl C  Y4ETOM
UMEIOIIIMUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpsATh paMKH Y4EOHOI0 MPeAMETa HAa OCHOBE JIMYHBIX PEAINOYTEHUN;

JieJlaTh OCO3HAHHBINA BBIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a peuIeHHue;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYJULUU B
pa3HBIX O0JIACTAX 3HAHM, MOCTOSHHO TIOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABbIKAMU  MO3HABATEIbHOM  pedrekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU NJis OLEHKH CUTyalluu, BbIOOpa
BEPHOTr'0 PELICHUS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUs IO HX
CHUKEHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHaJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarbl OcBOeHHs nporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT CIeUpUUIECKUE I yueOHOTo penMeTra «bromorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHM MO0 OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHWM, BUbI JACSITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHWI B PA3UYHBIX YUEOHBIX CHUTyallUsIX, a TaKKe B peaIbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owosoruedl. B mporpamme mpeameTHbIC
pe3ybTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydeOHOro npeamera «buonorus» ¢ 10
KJacce NOJKHBI OTPAXKaTh:

c¢(hOpMHPOBAHHOCTh 3HAHUNW O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa U HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOCeKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIHHOU
TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHUE PaCKpbIBaTh COJIEPHKAHUE OMOJOTMYECKUX TEPMUHOB U TOHSATHM:
KW3Hb, KIJIETKa, OpraHu3M, Meraboiau3M (0OMEH BeEIIeCTB M IIPEBpalicHHC
DHEPTHM), TOMEOCTa3 (CaMOPETyJISIUs), YPOBHEBAsI OpraHU3AIMS KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHUE (PEPOAYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHUE Wu3JIaraTb OHOJIOTMYEeCKUe Teopur (KIETOYHAsi, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHAs JOrMa MOJEKYyJsipHON Ouosorun), 3akonbl (I
Mennens, T. Moprana, H. V1. BaBunioBa) u ydeHust (0 eHTpax MHOT00Opa3us u
IPOUCXOXKIEHUS KyJIbTypHbIX pactenuit H. 1. BaBunosa), onpenensitb rpaHuiibl
WX IPUMEHUMOCTH K KUBBIM CHUCTEMaM;

YMEHUE BJIAJIETh METOJIAaMUA HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOMIOACHUE U
ONMCAaHUE KUBBIX CHUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABHKEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYyYSHHBIX



pe3yIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUY MOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
SYKapuoT, OMHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIIECTB W IMPEBpAIICHHS DHEPTHH B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meilo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHMs, WHIUBUAYaJIbHOIO pa3BUTUS OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSTh MOJyYEeHHbIC 3HAHUS IJi1 OOBSICHEHUS OMOIIOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, JUIl NPUHATHS NPAKTUYECKUX PELICHWH B IOBCEAHEBHOU
KHU3HU C 1eNplo obOecriedeHus: 0e30MacHOCTU CBOETO 3J0POBbS U 3JI0POBbS
OKpYKaroIIUX J0AeH, cOOII0/IEeHUsI HOPM I'PaMOTHOTO MIOBE/ICHUS B OKpY KaroIen
OPUPOAHON cpejie, MOHUMaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUSL JOCTHXKEHUN
COBpeMeHHOW  Ouosormn U OMOTEXHOJNOTHH A PalOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHME pelaTh »3JIEMEHTAapHble TIEHEeTHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpElIMBaHWE, CIICTVICHHOE HAacleJOBaHUE, COCTaBISATh CXEMbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS JJsl MpeICKa3aHus HacleOBaHMUS TPU3HAKOB Y
OpPTaHHU3MOB;

YMEHHE BBHIMONHATH JTa0OpAaTOPHBIE M MPAaKTHYECKHE pPabOoThI, COOIIOAATH
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHYECKH OIEHUBATb M HHTEPIPETHPOBATH HHGOPMAILIUIO
OMOJIOTMUECKOTO COJEP)KAHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpelCcTBa MAacCOBOW MH(GOpPMAIUU, HAYYHO-TIOMYJIIPHBIC
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCJIEIOBaHUN B OHOJIOIHH,
MeIMILIMHE, OUOTEXHOJIOTUH;

yMEHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLICHUS,
000011258 OMOOTrMYecKyr0 MH(DOPMAILIMIO U3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
MCII0JI30BATh NOHATUITHBIN armapaT OMOJOTUH.

[IpenmeTHbIe pe3yibTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE W POJM OMOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSI ECTECTBEHHBIX HAayK, B (OpPMHPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHX U
3apyOCKHBIX  YUYEHBIX-OMOJOTOB B pa3BUTHE OHONOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa ISl pEelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COACpKaHHE OHUOJOTHMUECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALKUSA, TeHO(OHA, SBOIIONMS, ABIKYIINE CUIbI ((DaKTOPBI) HBOIIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, e  UTaHUS,
IKOJIOTHYECKasl upamua, OMoreoreHos, onocdepa;

yMEHUE Hu3IaraTb OWUOJOTMYEeCKHe Teopuu (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl DBONIOIHMH), 3aKOHBI W 3aKOHOMEpPHOCTH
(3apogapimieBoro cxonacrtea K. M. bapa, uepenoBaHusl TiaBHBIX HAaNpaBlI€HUN U
nyteit aBomoru A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OTIpEeIeNATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUM: HAOIIOICHUE U
OTHMCAaHUE JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWUH, OpPraHMW3allds W TPOBEICHUC
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBMKCHHE  THUIOTE3bI,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIECIyEMbIMH BEIMYMHAMH, OOBSICHEHHE TIOJYyYEHHBIX
pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX MOHSATHM, TEOpU W 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC IPU3HAKU CTPOCHUS OMOJOTHUECKHUX
00BEKTOB: BHJIOB, TMOMYJSIIUN, MPOTYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOolEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IPOILIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPUCIOCOOICHHOCTH
OpPraHM3MOB, JEUCTBUS OSKOJOTHYECKHX (PAKTOPOB HA OPraHM3MBI, IEpeHoca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHCTEMax, AHTPOIOTCHHBIX W3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JUIsi OOBACHEHHS] OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, IUIA NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C IeNplo obOecredeHus: 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKPY>KaIOIIUX JIIOJIeH, COOII0ICHHUS] HOPM TPAaMOTHOTO TIOBEACHUS B OKPY Karolen
IPUPOIHONM cpese, MOHUMaHWe HEOOXOJAMMOCTH HCIOJIb30BAaHUS JIOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATILHOTO TPUPOAOIIOIH30BaAHNUS;

YMEHHE pelIaTh dJIEMEHTapHbIe OMOJIOTHYECKUE 3a/aYd, COCTABISATH CXEMBI
NepeHoca BeIleCTB U IHEPTUU B IKOCUCTEeMaxX (LIeNH MUTaHus);

YMEHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKkTU4YeCKue paboThl, COOII0IAThH
npaBuiia Ipu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBAaTh M HHTEPIPETHPOBATH HH(GOPMAIIHIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKIIOYAIONIYIO TIICEBJOHAYYHBIE 3HAHUA W3
pPa3TUYHBIX UCTOYHUKOB (CpPEJCTBA MAacCOBOW MH(OpPMAINU, HAYIHO-TIOMYIISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  IJ00ajdbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO MMO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011258 OMOJOTUYECKYI0 MH(DOPMALIMIO U3 HECKOJIbKUX HCTOYHHMKOB, I'PAMOTHO
WCIIOJI30BATh OHATUITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HaumenoBaHue pa3ie/ioB U TeM
MPOrpamMmmMbl

buonorus xkak HayKka

JKuBbIe cUCTEMBI U HX opraHu3anusa

XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

X(HBHC[[GHTGJ’II)HOCTB KIJIICTKHN

Pa3zMmHOXeHNE M MHIUBULYAIIBHOE PA3BUTHE
OpraHu3MOB

HacnencTBeHHOCTb M H3MEHUHMBOCTD
OpTraHnu3MOB

Cenexkiust opraHu3MoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

34

KonTpoabusbie
padoThI

IIpakTHYecKkue
padoThbI

0.5

1.5

JIEKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [JOK
https://m.edsoo.ru/7141¢c292

bubmuorexa [JOK
https://m.edsoo.ru/7141¢c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [{OK
https://m.edsoo.ru/7f41¢292

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

HaumeHoBaHue pa3/ie/ioB U TeM
NPorpamMmslI

Ne i/

DBOIOLMOHHAS OMOJIOTHS

Bo3HukHOBEHME M pa3BUTHE KU3HU Ha
3emie

OpraHusMebl 1 OKpy>Karouias cpeaa

Coo0111ecTBa U DKOJIOTHYECKUE CUCTEMBI

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

KoanuecTBo 4yacoB

Bcero

34

KonTpoabubie
padoThI

IIpakTHYecKkue
padoThI

0.5

2.5

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Tema ypoka

buonorus B cucreme Hayk

MeTo bl TO3HAHUS KUBOW MPUPOJIBI.
[TpaxTnueckas pabora Ne 1
«Hcnonb3oBaHue pa3IMuHbIX METOJI0OB MPU
M3YYEHUU OMOJOTHYECKUX O0OBEKTOBY

buonornueckue cUCTEMBI, IIPOLIECCHI U UX
U3y4yeHue

XMMHYECKUH cOoCcTaB KJIeTKU. Boga n
MUHEpaJIbHBIE COJH.

benxu. Coctas u ctpoeHue 0enkoB

depMeHTHI — OHOJIOTHYECKHE
katanu3aTopsl. JlaboparopHas padora Ne 1
«/3yueHune KaTaTuTUIECKON aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTaJiasbl)»

YriaeBoapl. JInnuasl

Hyxneunosbie kucinorsl. AT®

KoanuyecTBo 4acoB

Bcero

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

0.5

0.5

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

Bbu6nuoreka [JOK
https://m.eds00.ru/863e6122

bubmuoreka [JOK
https://m.edso0.ru/863e¢6564

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.eds00.ru/863e¢6870

bubmmoreka [JOK
https://m.edsoo.ru/863e6d5c¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

10

11

12

13

14

15

16

17

18

19

Hcropust 1 METOIbI U3yUEHHUSI KIETKU.
Kinerounas Teopus. Kierka kak menoctHas
JKUBast CHCTEMA.

CtpoeHue 3yKapHOTHUECKOH KIIETKH.
JlaGopaTopHnas paborta Ne 2 «M3yuenue
CTPOCHUS KJIETOK PACTCHUH, JKUBOTHBIX,
rpuboB 1 OaKTepuil o MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOTIpEnapaTax u UX OMHCAHUE

OOMeH BelIeCTB WK MeETA00IN3M.
DHepreTuvecKkuii 0OMeH

dorocuHTE3. XEMOCUHTES

buocunres 6enka. Peakuus MaTtpuaHOTO
CUHTE3a

Tpancsiius — OnocuHTE3 OeNKa

HexkneTounsie opMbl 5KU3HH — BUPYCHI

Kontponbnas padota: CtpoeHue u
KHU3HEACSITEILHOCTD KIIETKU

JKu3HEHHBIN UK KISTKH. JleleHne KIIeTKu.
Murto3. JlabopaTtopHnas padorta Ne 3
«HaOmoieHre MUTO3a B KJICTKAaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

cDOpMI:I Pa3MHOKCHUS OpraHNn3MOB

Meriios

0.5

0.5

bubmorexka [JOK
https://m.eds00.ru/863e¢6e88

bu6mmorexa [IOK
https://m.edsoo.ru/863e6{10
https://m.edsoo.ru/863e716¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e766¢

bu6mmorexa [IOK
https://m.edsoo.ru/863e7c¢98

bu6mmorexa [IOK
https://m.edsoo.ru/863e796¢

bu6mmorexa [IOK
https://m.edso0.ru/863e¢796¢
bu6mmorexa [IOK
https://m.edsoo0.ru/863e7540

bu6mmorexa [IOK
https://m.edsoo.ru/863eas5a6

bubmuoreka [JOK
https://m.edsoo.ru/863e7dc4

bu6mmorexa [IOK
https://m.edsoo.ru/863e¢81b6
https://m.edsoo.ru/863e831¢e

bubmuoreka [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

20

21

22

23

24

25

26

27

28

29

OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX KIETOK.

OmnonorBopenue. JlabopatopHast paborta Ne
4 «3yueHne CTpOCHHUS OJOBBIX KIETOK Ha
TOTOBBIX MUKpOTIpEnapaTaxy

WNHpuBHuyanbHOE pa3BUTHE OPraHU3MOB

Konrponsnas padora: PazmHoXeHHE 1
MHAMBUYaJIbHOE Pa3BUTHE OPraHU3MOB

I'eneTnka — HayKa O HAaCJICACTBCHHOCTHU U
U3MCHYHUBOCTH

3aKOHOMEPHOCTH HACIIEOBAHUS TPU3HAKOB.
MoHOTruOpHIHOE CKPEIIMBAHKE

Jurubpunnoe ckpemuBaHue. 3aKoH
HE3aBUCHMOT'O HACJIEJOBAHUS IPU3HAKOB

CrernyieHHOE HaclIe0BaHNE TPU3HAKOB.
JlaGopatopHnas pabora Ne 5 «M3yuenue
PE3yJIbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI
Ha FOTOBBIX MUKPOIIpErapaTax»

I'eneTuka nmona. HaciegoBanue IMPU3HAKOB,
COCIITICHHBIX C ITOJIOM

N3menunBocTh. HenacnencteenHas
M3MEHYMBOCTh. JJabopaTopHas pabota Ne 6.
Nzyuenne MmoauduKamoHHON
M3MEHYUBOCTH, IOCTPOCHHUE BAPUALIMOHHOTO
psla U BapUallMOHHOW KPUBOMN»

HacnexncrseHHas N3MEHUYMBOCTD.

0.5

0.5

0.5

0.5

https://m.edsoo.ru/863e7{4a

bubmmorexka [JOK
https://m.edsoo.ru/863e81b6

bubmmorexka [JOK
https://m.edsoo.ru/863e8436

bubmmoreka [JOK
https://m.edsoo.ru/863ea5ab

bu6mmoreka [IOK
https://m.eds00.ru/863e8612

Bbu6nuoreka [JOK
https://m.edso0.ru/863e¢8878

bubmmoreka [JOK
https://m.edsoo0.ru/863e89a4

bu6mmoreka [IOK
https://m.eds00.ru/863e8c60

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [IOK


https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

30

31

32

33

34

Jlaboparopnas padota Ne 7. «AHanu3
MyTaluid y 1p0o30(UIbl Ha TOTOBBIX
MUKpOTIpenapaTax»

I'eneTuka uenoBeka

KOHTpOJ’IBHaH pa60Ta: «HaCJ'IeI[CTBeHHOCTB
U USMCHYUBOCTL OPTraHHU3MOB»

CGHCKHI/IH KaK HayKa U IIpouecc

MeToabl U JOCTHKECHUS CEIICKIINU paCTeHI/Iﬁ
N JKMBOTHBIX

buorexHoorus kax OoTpaciib IpOU3BOJACTBA

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

34

https://m.edsoo.ru/863e8efe

bubmmorexka [JOK
https://m.edsoo0.ru/863e8d78

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5ab

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢9214

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢9214

bu6mmorexa [IOK
https://m.edsoo0.ru/863e¢9336



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Tema ypoka

DBOJIIONHS M METOJIBI €€ M3yYCHHS

Hctopust pa3BuTHs IpeCTaBICHUN
00 3BOITIOINHT

Muxkpossomtonus. Bun: kpurepuu u
CTpYKTypa

[MonmynsAuus kak 3n1eMeHTapHas
€IMHULIA BUJA U HBOJIOIHH.
JlaGopatopHas pabora Ne 1
«CpaBHEHHE BUJIOB T10
MOP(HOJIOTHIECKOMY KPHTEPHIO»

JIBrKyImine cuibl (3JIeMEHTapHbIe
(akTOpHI) SBOIIOLUU

EctectBennslit 0T60p 1 ero Gpopmbl

Pe3ynpTathl HBOIIONMN:
MPUCTIOCOOJICHHOCTh OPraHU3MOB H
BUJ000pazoBanue. JlaboparopHas
pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpTraHu3Ma H eé
OTHOCHTEIIEHOTO XapaKTepay

Hanpasnenus u nytu

KoanuyecTBO 4acos

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

0.5

0.5

JlaTa
U3y4eHUs

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bub6moreka [JOK
https://m.edsoo.ru/863ea20e

bu6moreka [JOK
https://m.edsoo.ru/863e¢9570

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

bubmorexa [JOK
https://m.eds00.ru/863e99¢6

but6moreka [IOK
https://m.edso0.ru/863e¢9da4

but6mmoreka [IOK
https://m.edsoo.ru/863e9ed0

but6mmoreka [IOK
https://m.edso0.ru/863e9fde

bubmuorexa [JOK
https://m.edso00.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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MaKpO3BOJIIOHUN

Kontponbhas padoTa:
DBOJIOMOHHAS OWOIOTHS

Ucrtopus xu3Hu Ha 3emiie U METOIbI
€€ N3yueHus

['umoTe3bl NPOUCXOXKICHUS KU3HU
Ha 3emiie

PazBuTue xun3Hu Ha 3eMJie 1o ApaM 1
nepuojam

OCHOBHBIE 3TaNbl 3BOJIIOIIUH
PaCTUTCIIBHOTO U )KUBOTHOT'O MHpPaA.
[IpakTuueckas pad6ora Ne 1
«/3yueHue UCKOMaeMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJITEKIIHSX

CoBpeMeHHas cucTema
OpPTaHHYECKOTO MHUPA

DBOJTIOLHS YeJIOBEKa (aHTPOTIOTEHE?)

JBrxymiue cuibl ((hakTopsl)
aHTPOIIOTeHEe3a

OCHOBHEBIE CTaauM 3BOJIOIIMH
YCJIOBCKA

YenoBeueckue pacsl U NPUPOJHbIE
ajlanTaluy 4eJoBeKa

DKOJIOrUs KaK HayKa

Cpenpl 0OUTaHUS U HKOJIOTUYECKHUE
(bakTopbl
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AbuoTtnueckue GpakTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
pacTeHni U3 pa3sHbIX MECT
oburanwus». JlabopaTopHas pabora
No 4. «BnausiHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEyCa

buotnueckue pakTops

DKOJIOTHYECKHE XapaKTEPUCTUKU
nonysauuy. [Ipaktuyeckas padota
Ne 2 «IToncuét mIoTHOCTH
MOMYJISILUI pa3HbIX BUIOB
pacTeHun»

CooOmiecTBa OpraHu3MOB —
OHOLIEHO3

DKOJIOTUYECKUE CUCTEMBI
(3KOCUCTEMBI)

OCHOBHbBIE TIOKA3aTEIH HIKOCUCTEMBI.
DKOJIOTH4YecKre MUPAMUJIBI.
CaoiicTBa 3xocucteM. Cykueccust

HpI/IpOI[HLIe 3KOCHCTCMbI

AHTpOHOFeHHLIe 3KOCHCTCMbI

buocdepa — rnobanbHas
IKOCHUCTEMA 3eMITU

3aKOHOMEPHOCTH CYLIECTBOBAHUS
ouocdepsl
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31 UYenoseuecTBo B Onochepe 3emin

0 CocyiiecTBoBaHNE IPUPOABI U
YeJI0BEYECTBA

O6061menue Tem: «OpraHu3Msl 1
33 okpyxarorias cpena. CoolmiecTsa u
DKOJIOTUYECKUE CUCTEMBI»

Kontponbnas padota: OpraHu3msl u
34 okpy>karomas cpena. CooOmiecTsa u
JKOJIOTHYECKUE CUCTEMBI.

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME
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